Background:
Personal Income Taxation Determinants in Federation of Bosnia and Herzegovina Introduction
A major instrument in achieving economic policy goals in all governments is a tax policy. Moreover, the majority of public revenues in the state budget is collected from taxes. During World War II, income taxation grew in importance (Pechman, 1987) . Nowadays, in public finance theory, there are two types of worldwide income taxation. According to Rosen and Gayer (2008) , these are the global and territorial systems. In the first one, the tax authority of the country of citizenship puts the tax on the worldwide income of an individual, while in the second one, citizens who earn income abroad are taxpayers only in the country where the income has been made.
In order to achieve an efficient distribution of income, governments often use progressive taxation. In a case of income inequality, the main determinants that are examined are wages, transfer payments, and social security contributions. Federation of Bosnia and Herzegovina (FB&H) and Republic of Srpska (RS) are two entities of Bosnia and Herzegovina (B&H). The structure of FB&H consists of 10 cantons, inside which are 79 municipalities and the RS does not have cantons, only 62 municipalities. Based on their economic situations, there is a mismatch between these two entities in the taxation of labor. In most cases, this leads to confusion and problems for foreign investors as well as the tax burden of companies. The personal income tax in FB&H was adopted in 2008 and came into effect on 1 January 2009. This tax simplified the income tax system by replacing 60 cantonal taxes with a single tax (Sahinagic et al. 2005) . The tax rate is 10 percent, flat and the taxable income is the difference between the total gross income received and deductibles in one tax period. According to the Law on Personal Income Tax in FB&H (Tax Administration of the Federation of Bosnia and Herzegovina, 2018), income consists of five sources. These are income from dependent (employment) activity (wages, compensations and other income earned from dependent activity), income from independent activity (income earned from entrepreneurial, agricultural, and forestry activities, temporary activities, and other independent activities), income from property and property rights, income from investment in capital, and income from contests and games of chance. Therefore, personal income is the total gross income received by the taxpayer in a tax period, only with the exception of income not considered as taxable income and income exemptions. A person who is obligated to pay tax or taxpayer is a resident of FB&H regardless of whether the income is received in FB&H or worldwide, and a non-resident who receives income in FB&H.
All neighboring countries, like Croatia and Slovenia, have been going through the reform process in the taxation of personal income tax. In B&H, the first reform was introduced in 2006. Therefore, reformed Personal Income Tax Law was in effect from 2007 in RS, while only from 2009 in FB&H. From 2009, FB&H introduced the comprehensive personal income tax and was faced with a scheduler system (Sahinagic et al. 2005 ). Antić (2013) concluded that after the reform of indirect taxation in B&H, the considerable part of the revenues leads to an increase in governments' fiscal autonomy.
Taxes have different functions such as collecting revenues to fund government services, to correct market imperfections, to distribute the cost of government in an efficient way and to change the distribution of income. Besides taxes, labor market indicators such as wages, transfer payments, social security contributions, etc. also have an impact on the distribution of income. Through this research, we attempt to contribute to the evidence of the impact of certain labor market indicators on personal income taxation in FB&H. The following research question is posed: What is the impact of certain labor market indicators on personal income taxation in FB&H?
Following other research and economic theory discussed in the next chapter, the research hypothesis is that certain labor market indicators have a statistically significant positive impact on personal income taxation. For the purpose of this research and due to reliable data availability, only income from dependent (employment) activity is observed. To obtain empirical results and to assess the stated research hypothesis, the error correction modeling, as well as forecast errors variance decomposition have been used. The paper is organized in the following way. After the introduction, section two briefly describes the literature on the determinants and problems within personal income taxation. The third section presents data and methodology while section four the main empirical results and discussion.
Literature Review
In the literature, various studies analyze income inequality and personal income taxation from transition countries and beyond. Therefore, Bird et al. (2005) examined the re-distributive role of personal income taxation. Based on their research, in developed countries, the income redistribution is more strongly affected by personal income taxation in relation to developing countries. Other authors also examined the relationship between income inequality and redistribution (Alesina et al., 1994; Perotti, 1996; Following economic theory, the main objective of progressive taxation of income is to ensure efficient tax burden distribution. Therefore, governments tend to achieve social welfare and stimulate individuals to work in a more efficient way (Diamond et al., 2011) . Therefore, the main task of personal income taxation is to collect tax revenues for the state budget. By observing OECD countries, Castro et al. (2014) pointed out that there are considerable differences in tax revenues determinants between more and less developed countries. Taking into consideration personal income tax, corporate income tax, and value-added tax during the financial crisis 2017a) found that in Croatia there is "significant negative impact of economic conditions and the statistically significant positive impact of average monthly wage and number of taxpayers on personal income taxation in the long run" (p. 12). Between 1973-1998 in Croatia, income inequality did not change considerably, which can be explained by increased social transfers and the fact that wages did not increase significantly (Nestić, 2002) .
The literature on inequality determinants is scarce in transition countries (Milanovic, 1999 Concerning the B&H, there is no similar research. Antić (2013) focused more on fiscal decentralization in B&H and Kramer (2016) on the alternative personal income tax system. Since B&H has a very complex fiscal system, this research fills the gap with an empirical analysis of labor market indicators on personal income taxation in FB&H.
Data and Method
In order to obtain results, data from the Federal Office of Statistics (2017) Table 1 . The coefficient of variation points to low variation in wages, moderate variation in personal income taxes and quite a high variation in a number of employed persons. Prior to cointegration analysis, data is seasonally adjusted using the X-13 ARIMA seat method (see United States Census Bureau, 2017). In order to eliminate the residual heteroskedasticity problem, logarithmic transformation is used. Therefore, the following variables are defined: logarithmic seasonally adjusted deflated personal income tax revenues (lt), logarithmic seasonally adjusted deflated net wages (lw) and logarithmic seasonally adjusted number of employed persons (ln). In order to assess the long-run impact of selected labor market variables on personal income taxation in FB&H, the Johansen's approach to cointegration is used. It is important to note that long-run equilibrium in econometric terms does not refer to market equilibrium, but to the long-run relationship of non-stationary variables (Palić, 2017 , Palić et al., 2017b .
Vector error correction (VEC) model is given by (see Lütkepohl, 2004; Enders, 2015) .
where Π = − − − ⋯ − and
Parameters Γ for i=1,…,p-1 are short-run parameters and Π is the long-run part of the model. Johansen's procedure includes the assessment of the rank of the matrix Π. If the rank of matrix Π is less than the number of variables in the model, matrix the is given by:
where α is a k x r matrix of error correction velocity that quantifies the velocity of variables' return to the equilibrium and β is k x r cointegration matrix of long-run equations' parameters. The explanation of the VEC model and Johansen's procedure can be found in Lütkepohl (2004) and Enders (2015) . Johansen's procedure uses eigenvalues of estimated matrix Π, namely Π , to determine the number of cointegration relations. After the VEC model estimation, eigenvalues of the matrix Π are calculated. Matrix rank is equal to the number of eigenvalues that are different from zero. Eigenvalues of matrix Π are given by:
in descending order. If r eigenvalues are different from zero, values of ln(1 − ) will be lower than zero for all i=1,...,r. In line with aforementioned, trace test and maximum eigenvalue test (see Enders, 2015 , for explanation) are used to assess the number of cointegration relations. Both tests are conducted until the null hypothesis about number of cointegration relations cannot be rejected for the first time. When null hypothesis is rejected for the first time, the conclusion is that the number of cointegrating relations equals r (Enders, 2015) .
After model estimation, it is necessary to analyze the model residuals. The assumption of the error correction model is homoskedasticity, which refers to the constant variance of model residuals , namely:
The problem of heteroskedasticity is present when variances of are variable. If there is a heteroskedasticity problem, parameter estimates are unbiased and consistent, but are no longer efficient. This causes wrong calculation of the standard errors of the estimated parameter, and the significance tests of parameters cannot be performed (Maddala and Lahiri, 2009 ). Furthermore, the assumption of the error correction model is that the autocorrelation of residuals is not present. Residual are not autocorrelated if covariance of residuals equals zero, namely: 
If autocorrelation of residuals exists, the calculation of standard errors of the estimated parameters may be incorrect and tests of significance cannot be carried out (Maddala et al., 2009 , Enders, 2015 .
Finally, although the cointegrating equation offers the long-run parameters, the important information about the relationship of variables is also provided by forecast errors' variance decomposition. The variance decompression shows the proportion of the variance of the prognostic error due to variations in the variable itself and other variables. In empirical research, usually variable itself explains a large proportion of variance of its prognostic error over a short period of time, while with the increase in time horizons, the share of the variance of prognostic error that the variable itself explains decreases (Enders, 2015) . The variance decomposition allows analyzing the relative proportions of each of the variables in explaining variance variables in future periods.
Results and Discussion
The results of Johansen's approach in Eviews 9 are given below. Prior to cointegration testing, the model should be selected regarding the existence of deterministic components. Model in which constant exists both in the long-run model (cointegrating equation) and short-run model (vector autoregression model) is selected due to lowest values of Akaike information criteria (AIC) and Schwarz-Bayes information criteria (SBC). The lag length is equal to four, which is necessary to eliminate the problem of residual autocorrelation in the estimated model.
Furthermore, the trace test and maximum eigenvalue test are conducted, and the results are provided in Table 2 . For the number of cointegrating relations r equal to one, the null hypothesis cannot be rejected for the first time at 5 percent significance. Hence it can be concluded that the number of cointegrating relations r is equal to one. 
The t-statistic of variable lw equals 4.032, and the t-statistics of ln equals 10.031. Thus, both lw and ln have a positive statistically significant long-run impact on personal income taxation in FB&H denoted by it. The error correction term (ECT) equals -1.596 with t-statistic of -12.039, which points to the statistical significance of ECT. Hence, the monthly correction of disequilibrium is 159.6 percent, which means that less than one month is necessary for it to converge to long-run equilibrium. Therefore, this empirical analysis of labor market indicators on personal income taxation fills the gap in the literature of FB&H. Similar research was conducted for Croatia by Palić et al., 2017a and authors conclude that average monthly wage and number of taxpayers statistically significantly increase the personal income taxes.
After model estimation, a residual diagnostics test is conducted using EViews 9. The LM test of residual autocorrelation indicates that the null hypothesis of no autocorrelation cannot be rejected up to lag k=24 at 5% significance. The null hypothesis of White heteroskedasticity test states that the problem of residual heteroskedasticity is not present. Since White test chi-square statistic equals 171.59 with a p-value of 0.1860, the null hypothesis cannot be rejected at any reasonable statistical significance level. Hence, the error correction model residual diagnostic tests indicate that the stated model is adequate. The stability of the model is examined using the inverse roots of AR polynomial calculated in EViews 9. The ECM specification imposes two unit roots. In line with Lütkepohl (2005) , the error correction model with k variables and r cointegration relation is stable if k-r roots are equal to one and other roots have modulus lower than one. Since there are three variables and one cointegration relation, the estimated ECM with two unit roots satisfies the mentioned stability condition.
After the exposition of the long-run equation, variance decomposition of estimated ECM is analyzed. Table 3 shows the decomposition of the variance of the forecasting error of personal income tax revenues (lt), namely the percent of the forecasting error variance of it explained by each variable in ECM. The variable lt itself explains 100 percent of the variation of its prognostic error in the following month. After six months, the percentage decreases to 73.74 percent, while after one year it is decreased to 57.01 percent. After two years lt explains 46.13 percent of its forecasting error. Variables lw and ln do not affect the variation of the forecasting error in it after one month. After six months lw explains 23.91 percent of the forecast error variance in it, and ln explains 2.33 percent of that variance. With the increase in the time period, both percentages for lw and ln increase. Namely, after one-year lw explains 35.83 percent of the variance in it, while ln explains 7.15 percent. After two years, lw explains 41.20 percent and ln explains 12.67 percent of the variance in it. The variance decomposition results point to the conclusion that, over time, real net wages (lw) and the number of employed persons (ln) explain higher percent of the variation in personal income tax revenues (lt). Wages explain the even higher percentage of variation than the number of employed persons, what can be explained by the fact that some employed persons with very low income are not included in personal income tax and do not even pay personal income tax. It is interesting to note that FB&H with a single personal income tax rate of 10 percent still has a high burden on labor. This can be explained by social security contributions (SSC). In RS, SSC is collected from the employees, while in FB&H some SSC are also collected from the employers. The analysis of International Monetary Fund (2015) outlines that the share of direct taxes in total revenues of B&H in 2013 equals 8 percent, out of which personal income tax accounts for two thirds (p. 11). Although the personal income tax rate is low, the FB&H is faced with a high tax burden on labor (International Monetary Fund, 2015) . Regarding the labour market, not only income taxation but the total cost for employers is important (Paturot, 2017) . The labor tax wedge, which is the difference between what the employee receives as compensation for the work and the total amount that the employer sets aside for the employee, can also account for a high share of labor costs and therefore affect decisions to employ workers (Paturot, 2017) . International Monetary Fund (2015) outlines that the labour tax wedge is also high and differs between entities.
In addition, most discussions about the high burden on labor focus on personal income tax. For example, Chu et al. (2000) pointed to higher income inequality in developed countries in relation to developing countries. Bovenberg (2003) outlined that minimum wages, wage unions and unemployment payments are important for the relationship between taxation and labor market performance. Similar research was done by Obadić et al. (2014) but on a sample of European Union countries in the period 2000-2011 by applying panel model. They concluded that income inequality is decreased by social security contributions and labor taxes. Finally, the assessment of personal income tax determinants is important since the effect of taxation on economic growth has been a widely researched topic. Ever since the formulation of the endogenous model, the impact of taxation on economic growth is interesting both for scientists and economic policymakers. For example, Palić et al. (2017b) found that an increase in personal income taxation in Croatia statistically significantly decreases economic growth.
Conclusion
The taxation system has a huge role as a component of government revenues. The efficiency of revenue collection into budget depends on various factors such as the complex structure of government levels, tax base, rates, exemptions, and deductions. From 2009, FB&H implemented a new personal income tax by applying a flat tax rate of 10 percent. However, this simplified income taxation by replacing more than 60 cantonal taxes. This research empirically assesses the impact of selected labor market indicators on personal income taxation in FB&H during the 2012-2016 period. By observing labor market indicators, the following variables are included in econometric modeling: income tax revenues, net wages, number of employed persons, consumer price indices and industrial production indices. In order to obtain empirical results, the VEC model and Johansenʼs cointegration approach are used.
Estimation results confirmed our hypothesis, which is that selected labor market indicators statistically significantly increase personal income taxation. In addition, the results of empirical research indicate that there is a statistically significant positive impact of average monthly wage and number of employed persons on personal income taxation in FB&H in the long-run. Moreover, forecast error variance decomposition of the estimated error correction model is analyzed. Variance decomposition results point to the conclusion that, over time, real net wages and number of employed persons explain the considerable percent of the variation in personal income tax revenues. FB&H implemented a flat tax rate of 10 percent on personal income in 2009 and some employed persons with very low income do not even pay personal income tax, and this explains a higher percentage of explained variation for wages. In order to decrease the high burden on labor, the implementation of reforms is necessary. This can be achieved with effective governance and general stable political environment. Data for a longer period and for other entities of B&H (RS and Brčko District) are not available and is seen as the limitation of this research. For further research, the analysis of personal income tax reform in RS and Brčko District is recommended. It is also recommended to analyze the relationship between personal income taxation and economic growth in B&H in order to empirically assess the importance of personal income taxation for the overall economy.
